. Size-calibration of AF4.
11 Figure S2 . AF4-fractograms of fine colloids of soil from fallow area dispersed in the aqueous 12 soil extract, after oxalate and DCB treatments. Table S1 . Soil physicochemical characteristics. 
AF4-ICP-MS calibration

18
Collision cell ICP-MS was operated in He-Mode monitoring 31 
TEM-EDX Characterization
27
In order to allocate the elements within and on the nanoparticles, the soil suspension (d average = 28 180 nm) before and after DCB treatments was characterized by TEM. The soil suspension 29 was centrifuged to obtain a suitable concentration of nanoparticles for TEM measurement.
30
The resulting pellet was then diluted in deionized water so that a turbid suspension was 
43
Comparison between cropped and bare fallow soils
44
The pH values of these two soils were similar (7.64 for the arable soil and 7.54 for the bare 45 fallow soil) ( Table S1 ). The contents of TOC, TN, Fe, Al, and Ca were higher in the cropped 46 soil than in the bare fallow soil (Table S1 ). However, the P content was slightly lower in the 47 cropped soil compared to the bare fallow soil. Ca contents in both two soils were significantly 48 lower than Fe and Al, which means that Fe and Al minerals were important carriers for P 49 compared to Ca-minerals in these two soils. When comparing the AF4-UV-ICP-MS result of 50 cropped site with that of the bare fallow site, similar findings were made. As shown in
51
Supplemental Fig. S2 , the same shifts in peak size and element distributions among 52 nanoparticles were observed in the bare fallow site as in the cropped soil ( Fig. 1d-f) . Hence, 
